Objective: To verify the association between perceived social support and household food insecurity (HFI). Design: A cross-sectional survey. Setting: A population-based study with a representative sample of households from a metropolitan area of Rio de Janeiro, Brazil, conducted in 2010. HFI was estimated with the Brazilian Food Insecurity Scale (EBIA). Social support was assessed using the adapted and validated Brazilian version of the Medical Outcomes Study Social Support Survey. Multinomial logistic regression was used to evaluate the association between social support and HFI, adjusting for potential confounders. Subjects: Adults (n 1022) aged 19-60 years old (27 % men, 73 % women) who were responsible for feeding the household. Results: Individuals with high scores of social support were less likely to experience moderate HFI (OR = 0·96; 95 % CI 0·94, 0·99) and severe HFI (OR = 0·96; 95 % CI 0·94, 0·98). Conclusions: These findings indicate that social support may contribute to reducing HFI in populations vulnerable to poverty. Strategies to increase social relationships should be encouraged in this group to enhance their perceived social support.
Brazil defines food and nutrition security as: 'the realization of everyone's right to regular and permanent access to quality food in sufficient quantity, without compromising access to other essential needs, based on health-promoting food practices that respect cultural diversity and that are environmentally, culturally, economically and socially sustainable' (1) . In this wide and multidimensional definition, the dimension of access to food deserves to be highlighted. When food is not accessed in satisfactory quantity and quality, individuals experience food insecurity (FI) (2) . In turn, FI negatively impacts people's lives and is linked to physical (3, 4) and mental health damage (5) (6) (7) (8) , the onset of chronic conditions (9) (10) (11) and unhealthy eating patterns (12) (13) (14) (15) . Since 2004, the assessment of household food insecurity (HFI) has been included in the major national surveys (16) (17) (18) , using an FI experience-based scale that was developed by the US Department of Agriculture (19) (20) (21) (22) (23) and adapted and validated for the Brazilian context (2, 24, 25) . The first diagnosis of HFI in Brazilian households was provided by the National Household Sample Survey (PNAD) in 2004 (16) . The 2004 PNAD revealed that 34·8 % of households experienced FI. A similar proportion was observed by the National Demographic and Health of Children and Women Survey (PNDS) in 2006 (37·5 %) (17) . The latest results, derived from the PNAD in 2009 (18) , indicated that 30·2 % of Brazilian households continue to experience HFI.
HFI is closely related to social indicators (3, (16) (17) (18) (26) (27) (28) , especially those concerning family income (29) (30) (31) . However, beyond financial constraints and poverty-related adverse conditions that make families vulnerable to HFI, there are other aspects of people's lives that influence their success in meeting food intake needs (32) . A relatively unexplored aspect is the contribution of interpersonal relationships in this context. Some researchers have suggested that interpersonal and community-level social relationships, particularly the resources they provide, would help vulnerable people in handling this adverse condition (33) (34) (35) (36) . In fact, interpersonal relationships provide opportunities to experience and improve social support; social support is defined as the level of resources that are provided by other people (37) or the degree to which interpersonal relationships serve particular functions (38, 39) . These functions involve the provision of care, love, trust and empathy; material support; the provision of suggestions, advice and information that could solve problems (39) ; physical demonstrations of love and affection (40) ; and the availability of people to engage in pleasurable and leisure activities (39, 40) . Social support also causes individuals to feel cared for, loved and esteemed (41) and may improve their ability to cope with stressful events (42, 43) . Thus, having social support can improve conditions for people with HFI, either through the provision of resources (e.g. food donations or exchange, having someone to cook with) or through beneficial consequences that feeling cared for, loved and belonging to a supportive social network would have to individual perceptions concerning having enough food to a quantitatively and qualitatively feeding. Therefore, believing that social support can improve food and nutrition security and considering that this association has been understudied, the present study aimed to verify the association between social support and HFI in a sample of households from Duque de Caxias, a metropolitan area of Rio de Janeiro, Brazil.
Methods

Setting and data collection
The present population-based cross-sectional study was conducted with a representative sample of households from Campos Elíseos, a low-income district of the municipality of Duque de Caxias in the metropolitan area of Rio de Janeiro, Brazil. According to the Brazilian demographic census (44) , the district was composed of 290 762 residents in 2010, of whom 290 612 (99·9 %) lived in 89 834 private households. The present study derives from a major survey, the Pesquisa SANDUC, which is the second round of a panel study that was conducted between April and December of 2010. The region was first evaluated in 2005. Details on the study, data collection and data quality control are published elsewhere (29) . An inverse probabilistic cluster sampling method was conducted in three stages. In the first stage, seventy-five census tracts were selected from the 322 that composed Campos Elíseos at the time of data collection. A census tract is a territorial unit for census control and data collection; tracts are composed of continuous areas that align with political-administrative boundaries, urban and rural legal divisions and other territorial structures (44) . The sample was composed by 1125 private households, considering an extreme regional poverty prevalence of 14·5 % and that it is strongly correlated with HFI in Brazil (32) . As a result of the major survey's objectives, the same seventy-five census tracts that were selected for the 2005 study were maintained for 2010. At that time, the tracts were systematically selected with probabilities that were proportional to the number of private households. The second stage comprised an equiprobable random selection of 1125 households (fifteen residences per tract). The third stage included the selection of participants, considering one participant for each stratum of age (children, adolescents and adults). The study population in the present study comprised adults aged 19-60 years who were the householder or the householder's partner (or another individual for single families) and who were responsible for feeding the household and had responded to the FI module.
From the fixed sample size of 1125 households, data were obtained from 1121 households (99·6 %). A total of 1031 individuals met the eligibility criteria for the present study. However, nine individuals were excluded due to inconsistencies on the social support questions. Thus, the final sample comprised 1022 adults (27 % male and 73 % female).
The interview team included four nutritionists and eight local residents who had graduated from high school. The interviewers were previously trained (40 h) to administer the Brazilian Food Insecurity Scale (EBIA), social support and socio-economic and demographic questionnaires by researchers with expertise in population surveys and questionnaire administration. The collected data were checked by a supervisor. All participants provided signed informed consent. 
Household food insecurity
The EBIA, an adapted and validated version (2, 24, 25) of the Household Food Security Survey Module (HFSSM) (45) , was used to assess HFI and had a Cronbach's α of 0·88 among this sample, indicating high reliability. The EBIA is composed of fifteen 'yes/no' items, seven of which relate to family members under 18 years old. Therefore, households with children/adolescents (Child) answered fifteen questions and households without children/adolescents (Adult) answered eight questions. A score of 1 was given for each positive answer and an FI score was computed for each household (Child = 0-15, Adult = 0-8). Households were then classified into four levels of FI: (i) food security (FS; score = 0); (ii) mild FI -fear of suffering FI in the near future (Child = 1-5, Adult = 1-3); (iii) moderate FI -restriction of the quantity of food for the family (Child = 6-10, Adult = 4-6); and (iv) severe FI -hunger among adults and/or children in the family (Child = 11-15, Adult = 7-8) (2) .
Social support
The Brazilian adapted (46) and validated (47) version of the Medical Outcomes Study Social Support Survey (MOS-SSS) (39) was used to assess social support and had a Cronbach's α of 0·93 among this sample, indicating high reliability. The instrument is a nineteen-item scale that was designed to assess individual perceptions of social support in five dimensions: (i) material (the provision of practical resources and tangible support; four questions); (ii) emotional (the ability of a social network to meet individual needs regarding emotional problems; four questions); (iii) informational (guidance/feedback that can help in problem solving; four questions); (iv) affective (physical demonstrations of love and affection; three questions); and (v) positive social interaction (relying on people to relax and have fun; four questions).
For each scale item, people were asked to indicate how often each type of support was available when the support was needed. The five-point scale response options ranged from 'never' (1 point) to 'always' (5 points). A score for each social support dimension was computed by adding up the points for each item of the corresponding dimension. Following Chor et al. (46) , the scores for each dimension were transformed so that the lowest possible score was 20 and the highest possible score was 100, with higher scores indicating a more frequent availability of different types of social support. Total social support was also obtained by the sum of the points on the nineteen-item scale. Total social support scores vary from 19 to 95 points, where 19 indicates infrequent availability of overall social support and 95 indicates frequent availability of overall social support (i.e. the strongest perception of having overall social support when needed).
Socio-economic and demographic characteristics
Potential confounders for the relationship between social support and HFI were assessed by a structured questionnaire. These variables were: (i) monthly per capita family income (total family income divided by the number of residents who depended on this income, in multiples of the Brazilian minimum wage in 2010); (ii) number of household members; (iii) water supply (public water supply as the reference category); (iv) household water treatment (presence of a water filter in the household); and (iv) gender; (v) age; (vi) family role (being the householder as the reference category); (vii) marital status (being married/ common-law as the reference category); (viii) educational level (years of study); and (ix) job status (remunerated activity as the reference category) of the assessed adult.
Data analysis
Proportion distributions and their respective 95 % confidence intervals were estimated for socio-economic and demographic characteristics. Mean values and their corresponding standard errors were estimated for the social support scores. The χ 2 test for categorical variables and Student's t test for continuous variables were used to examine the difference in their prevalence by HFI (food secure v. food insecure), considering a P value ≤0·05 for statistical significance. Multinomial logistic regression was used to test the association of social support (independent variable) and socio-economic and demographic factors (potential confounders) with HFI (outcome variable; 'food security' was used as the reference category). The socio-economic and demographic variables included in the multinomial logistic regression were selected based on theoretical and empirical considerations after exploring their univariate correlations with HFI, using a P value <0·20 for screening for possible interactions. The results were expressed as odds ratio and the corresponding 95 % confidence interval. Findings were considered statistically significant if the 95 % confidence interval did not include the value of 1·0. The database was developed and recorded in duplicate by previously trained staff and the data were analysed using the statistical software package STATA version 11·0 (2009).
Results
More than half of the households were classified with FS, 30 % had mild FI, 8·9 % had moderate FI and 3·5 % had severe FI (data not shown). Only 23·9 % of the households had a monthly per capita family income higher than or equal to the minimum wage, and 34·4 % lived on a monthly per capita family income below half the minimum wage. Families with HFI reported lower incomes than families with FS (P < 0·0001). Most households were composed of one to three members (60·5 %), and households with HFI had a greater number of occupants (P = 0·0024). A total of 40·1 % of households did not have access to the public water supply. Half of the households with FS had water treatment, but only 27·5 % of households with FI had water treatment (P < 0·0001). More than 90 % of the adults surveyed were the householder or his/her partner. Respondents were generally married/common-law (66·9 %) and had some remunerated activity (61·8 %). Food-insecure individuals had fewer years of education than food-secure individuals (P = 0·0062). Affective support was the dimension with the highest score in both food-secure (93·8, SE 0·69) and food-insecure (87·4, SE 1·24) individuals. Emotional support had the lowest score. Individuals with HFI had significantly (P < 0·008) lower scores for all dimensions of social support, which shows that their perceptions of having different types of support when they were needed were lower than among individuals with FS ( Table 1) .
The multinomial logistic regression results are shown in Table 2 . The results of the unadjusted analysis revealed that material and affective support were inversely associated with mild and moderate FI; emotional support was inversely associated with moderate and severe FI; and informational, positive social interaction and total social support were inversely associated with all HFI levels. Moreover, monthly per capita family income below half the minimum wage and the absence of household water treatment were both positively associated with all FI levels. Additionally, a higher number of household members was positively correlated with mild and moderate FI, and not having access to the public water supply was positively associated with mild FI. Lower educational levels were also positively correlated with severe FI.
In the adjusted model, the following inverse associations remained: material support and moderate FI; affective support and mild and moderate FI; emotional support and severe FI; informational support and severe FI; and positive social interaction and all FI levels. Overall, individuals with higher scores of social support were less likely to experience HFI. Family income remained strongly associated with HFI. Families with a monthly per capita income of less than half the minimum wage were more likely to experience more severe levels of FI, with OR varying from 3·47 (95 % CI 2·12, 5·67) for mild FI to 5·31 (95 % CI 1·34, 21·03) for severe FI. The absence of water treatment remained associated with mild and moderate FI, and not having access to the public water supply was associated with mild FI. Additionally, the adjusted model showed that the households of respondents with 8 years of education or less were almost ten times more likely to experience FI than the households of respondents with more education (Table 2) . 
*Different losses due to non-responses. †Considering the value of the Brazilian minimum wage in the year 2010 ($R 510·00 or $US 288·16, considering the conversion rate $R 1 = $US 1·77 from July 2010).
Discussion
These findings show that a significant portion of the families lived in a context of poverty, low educational levels in adults (usually the head of the household or the individual responsible for feeding) and limited access to treated water or the public water supply. These unfavourable living conditions were associated with HFI, which had a high prevalence in the sampled population. These findings revealed an independent and inverse association between social support and HFI in which stronger perceptions of social support were associated with lower likelihoods of experiencing FI. This association remained despite other factors more strongly related to a family's perceptions of having enough access to food (e.g. family income and access to the public water supply).
Using the findings from the 2009 PNAD (18) , families from Campos Elíseos, Duque de Caxias had a higher prevalence of HFI compared with the national prevalence (30·2 %) and twice the prevalence of HFI compared with the state of Rio de Janeiro (21·9 %), where Duque de Caxias is located. The higher level of HFI in Duque de Caxias may be a result of the poverty in the region. In 2010, 6·3 % of the Duque de Caxias population lived below the poverty line; this proportion is more than twice the average for the state of Rio de Janeiro (48) . Nevertheless, large industries are concentrated in Duque de Caxias, and Duque de Caxias has the second largest share in the state's gross domestic product (49) . Additionally, the primary centre of oil production in Rio de Janeiro is located in Campos Elíseos. However, the district has one of the lowest per capita incomes of Duque de Caxias and a high proportion of families living in poverty and experiencing FI (29) . The present study also investigated perceived social support and obtained scores of 78·9-86·3 for social support dimensions on a 20-to 100-point scale and 79·0 for total social support on a 19-to 95-point scale. These scores are very similar to those obtained in the population in which the Brazilian version of the MOS-SSS was adapted and validated (40, 47) . Although there is no specific cut-off point to define what would be a 'high'/'low' or a 'satisfactory'/'unsatisfactory' social support level, we consider the average scores found for Campos Elíseos families to be high, which reflects that individuals felt supported by their social networks in a way they could obtain some resources from them. However, lower scores for all dimensions of social support were observed for families with some HFI; this first signalled what the multinomial logistic regression then confirmed: the perceived availability of having someone to offer some support if needed may help vulnerable people to handle food shortages and to feel less food insecure.
The literature is scarce and controversial regarding our main finding of an independent association between Material support* 0·98 0·97, 0·99 0·97 0·95, 0·98 0·98 0·95, 1·00 0·99 0·98, 1·00 0·97 0·96, 0·99 --Emotional support* 0·99 0·98, 1·00 0·97 0·96, 0·99 0·98 0·96, 0·99 --0·98 0·96, 1·00 0·98 0·96, 0·99 Informational support* 0·98 0·97, 0·99 0·98 0·96, 0·99 0·96 0·94, 0·98 0·99 0·98, 1·00 0·98 0·96, 1·00 0·96 0·93, 0·99 Affective support* 0·97 0·95, 0·98 0·96 0·94, 0·98 0·97 0·95, 1·00 0·97 0·96, 0·99 0·97 0·94, 0·99 --Positive social interaction support* 0·98 0·96, 0·99 0·97 0·95, 0·98 0·96 0·94, 0·98 0·98 0·97, 0·99 0·97 0·95, 0·98 0·96 0·94, 0·98
Total social support 0·98 0·96, 0·99 0·96 0·94, 0·98 0·96 0·94, 0·98 0·98 0·97, 1·00 0·96 0·94, 0·99 0·96 0·94, 0·98 Monthly per capita familiar income † <1/2 minimum wage 3·54 2·25, 5·55 6·65 2·74, 16·09 6·39 1·96, 20·75 3·47 2·12, 5·67 4·34 1·68, 11·22 5·31 1·34, 21·03 ≥1/2 minimum wage 1·00 
Ref., reference category. *Non-conditional multinomial logistic regression (i.e. dimensions were rotated separately in the adjusted model). †Considering the value of the Brazilian minimum wage in the year 2010 ($R 510·00 or $US 288·16, considering the conversion rate $R 1 = $US 1·77 from July 2010).
social support and HFI. In a study analysing women and children under 3 years old from two ethnicities in rural Tanzania, Hadley et al. (50) found that material support (the only social support dimension assessed) was inversely and independently associated with HFI. On the contrary, De Marco and Thorburn (51) did not find evidence of an association between social support and HFI among Oregon (USA) residents. Other authors have qualitatively evaluated the participation of social support on facing adversities imposed by unfavourable living conditions that lead individuals to hunger. The coping strategies that were cited by the participants of these studies included seeking assistance from family, friends and neighbours for food or money, information (52, 53) and emotional support (52) ; these results are consistent with the current study's findings of a positive contribution of social support for a qualitative and quantitative feeding. A study conducted among lowincome Puerto Rican families in Hartford (USA) (54) also supports this finding. The latter study did not assess social support, but social networking based on participation in Latino church services and cultural events. Social networking could be considered a proxy of social support because it constitutes opportunities to experience and improve social support. The Hartford study concluded that participating in these events was strongly associated with FS.
In the present study, socio-economic and demographic factors had a stronger impact on HFI than did social support. In particular, family income had the main impact on HFI, which is reasonable given the poverty context in which the study population lives. These findings were expected based on previous local and national research that strongly suggested those most vulnerable to HFI usually have the lowest incomes, highest number of household residents, least years of education and worst access to clean water (16) (17) (18) 29, 31) . Even with small effect sizes, the independent and significant inverse association between social support and HFI indicates that this aspect of people's lives deserves to be better studied in the FI context. Social support should be considered when evaluating, monitoring and developing social policies that aim to attenuate or overcome HFI. In addition to seeking to understand how social support influences HFI, future research should also assess whether social support attenuates the impact of FI on negative health outcomes, which was apparent in Kollannoor-Samuel et al.'s (55) study of low-income Latino adults in Hartford with type 2 diabetes.
Our findings also reflect how different dimensions of social support may influence HFI. Emotional support and informational support were particularly relevant for families with severe FI (families experiencing hunger). In this case, the feeling of having someone to trust and confide in would enhance an individual's sense of personal control over specific situations and would help to reduce his/her uncertainties about food. Additionally, having someone to offer advice, suggestions and information could play a fundamental role in problem solving and empowerment, which may act as important coping strategies for handling FI.
The results also show that affective support can especially benefit individuals who live with concerns about having enough food and experience some limits to food access, but not hunger. In this sense, by meeting basic human needs of love and affection and by making individuals feel cared for, esteemed and worthy, affective support can improve individuals' self-evaluation and alleviate the stressful situations that 'being concerned about or not being sure of having enough to feed the family' implies. Positive social interaction support was inversely associated with all HFI levels. This finding highlights the fact that having someone to relax and have fun with can help individuals in this socially vulnerable group face social vulnerability and hunger and feel less food insecure.
In the adjusted model, material social support was associated only with moderate FI. In fact, considering that the material support items evaluated by the Brazilian version of the MOS-SSS refer to the availability of support in general and daily activities (42, 46, 47) , it is plausible to think that families experiencing some limits to food access, especially limits in diet variability/quality, may benefit from having someone to help in meal preparation or in daily home activities. However, for individuals experiencing hunger, this may not be enough. The most important material support for families with severe FI may be directly related to obtaining food or the means to get enough food, such as relying on their social networks to borrow food or money, to make food exchanges, to receive food donations, or even to be able to dine at close relatives' or neighbours' homes. Unfortunately, the study did not evaluate this facet of material support.
Some limitations of the current study must be considered. The cross-sectional study design does not allow us to infer causality or to assess the temporal sequence of events. However, our empirical and theoretical knowledge about the study population allows us to find more plausible that lower levels of perceived social support lead to HFI, than HFI leads families to social isolation and lower social support. Future longitudinal studies would help to confirm this hypothesis and infer causality. Another limitation of the study concerns families' inclusion in the federal government's conditional cash transfer programme (Programa Bolsa Família; PBF), which was not assessed. The PBF is designed to help families in poverty and extreme poverty conditions. It aims not only to immediately reduce poverty through cash transfers, but the PBF also endorses productive and social inclusion by including beneficiary families in complementary programmes that promote access to basic public services and rights, such as health care, education and social assistance (56, 57) . These services may constitute opportunities for families to develop common bonds and social networks. The study was conducted in a low-income population in which a significant portion of the families may be PBF beneficiaries. Because we did not assess the inclusion of families in PBF, we could not assess how these formal social networks allowed families to cope with unfavourable living conditions, including HFI. However, to our knowledge, the present study is the first one to evaluate the association between social support and HFI among families in the metropolitan area of Rio de Janeiro. It is also the first study in Brazil to investigate this relationship using two scales of individual perceptions that were crossculturally adapted and validated for measuring these constructs in the Brazilian population.
Conclusion
The present work assessed the relationship between social support evaluated under individual perspectives and perceptions of access to food in families from a metropolitan area of Rio de Janeiro with a high prevalence of HFI. The results suggest that social support contributes to reduced HFI; this association is upheld even when variables that are historically related to the phenomenon are included. There are few studies about this topic, but there is a growing interest in the development of social policies against hunger in Brazil. Therefore, these results offer primary and relevant information for planning and organizing the participation of social relationships in a food and nutrition security context. The EBIA has already shown to be an instrument with strong potential to influence and improve governance in FS intervention in Brazil (58) . Indeed, these findings suggest that social support should be considered in tandem with EBIA as a way to address HFI. In this regard, strategies to strengthen social support in vulnerable communities should be developed and included in national efforts and existing social programmes to fight hunger and poverty.
